Determination of the volume changes induced by ligand binding to heat shock protein 90 using high-pressure denaturation.
The volume changes accompanying ligand binding to proteins are thermodynamically important and could be used in the design of compounds with specific binding properties. Measuring the volumetric properties could yield as much information as the enthalpic properties of binding. Pressure-based methods are significantly more laborious than temperature methods and are underused. Here we present a pressure shift assay (PressureFluor, analogous to the ThermoFluor thermal shift assay) that uses high pressure to denature proteins. The PressureFluor method was used to study the ligand binding thermodynamics of heat shock protein 90 (Hsp90). Ligands stabilize the protein against pressure denaturation, similar to the stabilization against temperature denaturation. The equations that relate the ligand dosing, protein concentration, and binding constant with the volumes and compressibilities of unfolding and binding are presented.